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received training with both the sighting and non-sighting eyes, individually.
The third group was trained in the same manner as the second. group, except that
they werce also trained to switch eyes during trackin trials., Tach group.
received 4 training days and one. test day.{On the test day, a monocular full-
Field flash was used, The volunteers were 1nstructed to switch eyes and re-
acquire ;ﬂg,&axgst with the non-sighting eye to complete the task, Analysis of
Variance® (ANOVA) for horizontal RMS error scores revealed no significant group
mrin effect for either the sighting eye baseline or the non-sighting eye base-
lince.§ The maximum absolute error (MAE) ‘scores for Group 3 under both bright and
dim ambient light conditions were significantly better than Groups 1 and 2. Tt
was _concluded that training monocular devices operators to switch from the sight~
(‘““"‘—s

ing cye to the non-sighting eye following disruption of pursuit tracking
reprn&enrs a temporary solution to the debilitating effects of flash blindness.

3

b i

| |

i

; ;

ORI 53 e s

UNCLASSTTED
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




e T2k Thatiin a0 T AT T S e A T T e R TR on T T T T 6 i Ta e TR T8 LTm S Th Sk wme tarh 6w s e o e e me e e oae e
!
{
I
i
i

e m—— .

T A T T T L L L S—

’

E

§

“F,

CRECE o e

R f N
WA e & . - et
0 PRTNATK Y k‘l ,‘.,5‘..‘-.." KN AN 9-:&'!"5“ ' |"‘ hy -"\,l, Wa 0 4ty

Molchany =~ {

ABSTRACT

Shlrting from the sighting to the non- adghtinp eye ropresonty x
possible soluiion for operators of monocular viewing devicen (r.oe.
TOW, GLLD) whoee vision is temporarily disrupted from the ef'focts of
flash., Twenty=-four male volunteeras used & viscous~-dampnd mount
optical tracking device to trmck targets at m constant angulav
velocity of 5 mrad/sec under bright and dim ambient light conditionm,
Pursuit tracking data were collected under simulated field conditions
(BLASER). Volunteers were randomly assigned to one ..f the threo
groups. The firat group received no training of the non-s1ghting @y
The second group received training with both the aighting and non-
aighting eyes, individually, The third group was trained in the uame
manner as the second group, axcept thet they were also trainei to
awltch eyes during truocking triale, KWach group reveived 4 training
days and one test day. On the test day, s monocular full-field flush
was used. The voluntoers were instructed to switch eyes and reacquire
the target with the non-sighting eys to complete the tasks Analysia
of Variance (ANOVA) for horizontal RMS3 error scores ravealed no
signifioant group main effect for either thu sighting oyu baneline or
the non-sighting eye buseline. The maximum abeolute wvror (MAL) scorus
for Group 3 under both bright and dim ambient light condltions were
significantly better than Groups 1 and 2. It was concluded thut
training monoocular devices operators to awitch from the sighting eye
to the non-sighting eye following dieruption of pursuilt tracking
represents a tsmporary solution to the debllitating effects of (lanh
blindness.

- Codag
SR VAT o o
! ool

S —— ..---—-............_._.J

Uy

" . . B
"‘\n: ate .t.-,-“n ;\"r'.'.‘-' ‘1\\“\ .i\I'l.h“Qlil‘q.-‘l RN g

- \ 2y n L) 1 4 YA -‘
"-.""‘A . R n' b u‘,‘-&iF- d,\\- - l.u.'.‘




it = Molchany

| o ' FREFACK

We express our thanks to 8P4 Daniel Cheng and SPS5 Helen Ford for
: their technical support during the data collection phase of this
( projects We would also like to thank Mr. David J. lLund for the
: manaurements of the ambient 1ight levels and flash qualitiem, and COL
“ Wdwin 3. Bentrice, MU, for his support during the conduct of thias
i project and preparation of this manuscript. We are indebted to
‘ virpginia Gildengorin, PhD, for her invaluable assiatance with the
; atatintical ovaluation of the data and Lottie B, Applevhite for her :
axpert odltorial {mprovements.

Ly
s et
e

i
o P

ST e i L

LI ) Ul Y e e vyt AR T P vtata Tt At " et e ™, Ry s T, ate T et et

. A T e e e e e T e e T e e et e e e e e e et e e e e
S s T L e e N P PR
AL T SO T N O P S AN PN P LW WY A A P




Molchany ~ 114

TABLE OF CONTEN'S

3

Prre

Abﬂtract l‘..‘.lO...0"'.'0.l‘.l'lll..‘l.llll!.ll.’0"ll..l'l..l ‘
Preface LU RN B BN B B BN N BN BN BN B BN B B SR B R I B R B B RNCNE R R B B BN R R R R RN R RN B N B B I I R A ) 'i:l
Tuble of Contenta 0‘.!0'.!‘.;I‘!.C.'l.‘...l.!l....lll...l'!.v!‘ 1j{

BODY OF REPORT
* ) ' nl“INTRO'D‘UCTIION.I‘I..l..l»l'...!..ll;‘llll...’.‘."!..ll.l.l.l'l 1

,.METHODS R R R N R e 2
Volpntaérs e v e e u e e e se et haths s 2
Apparatga R L TR E TR ERR R 2
Prooedﬁre e s e s ettt et b s s 3
T;aining N N L N N R R Y 3
TeBt DAY covvenvsraientotinnasitnnariissiaseserisinnns A
Test 3cores, Jtatlmstical Design and Analyais .ivveeves 4

RESULTS soennsnarstansasontsseorssssssosssorsssnasstnstassass 6

Sighting=Dominant Bye Buasline ssseevestvniatsansssanss b

| | Effects of Training on the Flaeh Disruption Tnterval . 6
Effects of Training on the Non-8ighting lye 1! seline . h

DI?&CI)SSI[ON I N T T TN T Y 8!

CONCLUSIONS AND RRCOMMENDATTIONS covvavrsstsntraniniearosrnan Y

, REFERENCED 42 vvavvnsnsneruninrsresnnnsansioninasininsinne 10
ABPENDTX  savuavuanonnonsosanananssssassnassiosiasissaetos 14

‘ OFFICIAL DISTRTFUTION LIST S8 8 5 8 5 8 5 4 00 SN NN 17

y £ " .
' > e
! NN
X S
' L ISACFL AP
. N ;."‘- P
. A0
b a7 ol
: l‘"-."
» [v. g
v~' .N
E 3 »
l.
. - . wl
. - [ L S T TR T TR
(FARY o 1-l.¢.h'~".i‘.h.q\*'iﬂl‘i‘l"i‘l
grats s 9oy - & .
Pttt Bt ot

p gty gt



[OLWY AT

Molchany - 1

PURSUIT TRACKING PERFORNANCE AND FLASH DISRUPTION: THE EFFECTS OF
TRAINING THE NON-DONINANT EYE ON TARGET REACQUISTION ~v-
Molchany et al

l Within the ourrent military arsenal are many weapon syatems
o requiring the operator to aoquirs, designate and trank moving turgets
) by using a monooular optical device. The eye sulected for m monocular
- sighting task may be defined as the sighting-dominant eye (1),

. If a soldier using direct vievw optice experienced a temporary lonms
H of visual function in the aighting eye, ha might be uneble to complete
v, his miesion. Tmpairment of visual function could result from exponure

ﬂ to many hazards on the battlefield. Pyrotechnicas, high-intansity
searchlights, electronic strobes, and the flash from a nuclear
fireball represent some of the ccular hazards associated with the
5! battlefield scenario. Potentlal exposure to directed energy from laser
F systens operated by enemy forces addms another threat to our combdat
* troops. Within thia soenarlo, the operator of such devices as laaser

Eﬁ designators and optiocally-sighted, wire-guided missiles may receive u
X brief, intenmss lasar exposure from active threat devises. Flash
EQ blindneas or ocular damago can result. Both ocan produce serious
g decrements in performance. The magnifying ophics in auch devicen

dynamioally ‘increase the potential for ocular insult (2).

» The meahuniams underlying ooular dominance are not completely

Ry understood (3,4), Sighting-dominant eyes exhibit batter visual acuity
- (5), image clarity (6), color perception (7) and a faster visunl
ﬁ proceseing time (8) than non-dominant eyes, Also, with the aightinge

‘ dominant eye, images may be perceived as heing larger (5). Thia
o implies that viaion with the non-dominant eye has neither the acauracy
b nor clarity of the sighting-dominant eys.

o Current military dootrine does not emphasize the cross-training
f{ of eyss for pursuit tracking tasks. An opsrator who hus beeon axpound
" to a bright flash of light therefore could be eliminated as an
offective member of the fighting force. Shifting from the sighting

b, (dominant) eye to the non-sighting (non-dominant) eye muy represent
5 possible solution for the temporarily debilituting affects of flanh
I axponure. lowever, these insks reguire extreme accurnay and to swltoh

A eyes during a firing missiun without training could result in mionion
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failure. Thus, we need to know the effects of training on the
reacquisition of targets if a soldier had to change eyes while
tracking. This study was designed to evaluate specific paradigms for
training the non-dominant eye for target reacquisition following flash
disruption of pursuit tracking with the sighting-dominant eye.

NETHODS

Volunteers. Twenty-four experimentally naive enlisted men, (ages
13 to 4%; mean age 24.6 yrs), from the 7th Infantry Division, Ft. Ord,
California, served as participants. Each volunteer was administered a
zories of visual function tests to eliminate those soldiers with
visual deficits., The tests included a hattery of ocular dominance
teats, the Snelien Visual Acuity Test, and the Ishihara Test for Color
Blindness {(Kanchase Shuppan Co., Tokyo, Japan 1969). Ocular dominance
was determined by the Box test, Card test and Pointing test from Coren
(3) and Crider (9). These tests are described in detail in Appendix
Only volunteers with 20/20 visual acuity (both eyes), corrected or
uncorrected, normal color vision, and judged to be right-eye, right-
hand dominant were accepted as participants for this study. Of the 27
men tosted, one was excluded by the visual function tests results and
two Aid not meet the right-eye, right-hand dominance criteris.

Apparatus. Pursuit tracking performance was evaluated in the
BLASER tracking simulator. The simulator consisted of a scale model
T-62 Russian tank target on a terrain board and a full-sized sandbag
bunk2r which housed the viscous-damped optical tracking device. The
tank was track-mounted and driven across the terrain in 2 directions
{(1eft-to-right, right-to-left). The tank traversed an arc located
approximately 5 m from the operator. The unity power optics located
in the tracking device simulated a distance of 1 km. The target
traveled across the terrain for 15 sec at a constant angular velocity
0f 5 mrad/sec. A 0.46-mrad square aiming patch was affixed to one
wide of the tank in a center-of-mass position. An infrared light-
=mitting diode (IR LED), located in the center of the aiming patch,
was imaged by a television camera mounted ccaxially with the optics of
the tracking device. The TR LED was invisible to the operator. 1Its
signal provided a reference source for the microprocessor and
azcociated software to monitor performance electronically.

The flash source was a Vivitar 125 photoflash unit with a green
Yodak Wratten filter {(No.58). An aperture was attached to the
photoflash unit to produce an 119 retinal image. The flash duration

wns !'1% us and the radiance was 0.06 J/em“sr. A flash of this
magnitude elicited a startle response that induced the operator to
pali his head away from the eyepiece of the device. The maximum

irradiance was onc-eighth of the maximum permissible exposure (MPE)
mivea in TB MED 279 (10).
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onditions, bright and dim. The dim-ambient«light condition was
reated by inserting a 2.7 OD neutral density filter in the optical
athway of the tracking device. The terrain luminance was measured
Eith 8 Spectra Minispot Photometer, The average 1umdzancu at the

'E ~Hpacking perLormMAncs “da%a verd ‘Wollected under two mmbient light

Jective of the lens of the Eruoking device was 250 1m/m sr with the
ilter removed and 0.8 Im/m sr with the filter in place. No light
rom the terrain entered theé butiker except through the tracking device
ptiee. Turing the bright-ambient-1ight condition the luminance
nlide the bunker was 5.0 1m/m%sr. The bunker light was turned off

o LT b

A . uring the low=-1light tracking condition. During the dim-ambient-light
A ' ondieion the volunteere sat in the darkened bunker for approximately
i ¢ Y0 min to allow their eyes to adjust to the low-ambient-light level

ystom are included in reports by 0'Mara et al (11) and Stamper ot

(12).

hich approximated dawn/dusk, More comploto dolori?tionl ‘of the BLASER
Procedure. A brief quemtion and answer period and the
dninistration of the visual test battery were conducted at Fi. Ord.
no partioipnntl were then assigned randemly in an exhaustive sequence
3/wk), to one of the three groups (N=8/group) in the order they
} rrived at the Presidio of San Francisco. To begin the mtudy, each
v olunteer vas seated in the bunker. Each tracking session started with
: he target on the left side of the terrain bvoasrd: Bach trial was
nitiated by the commands "READY", "GO". After each trial the
olunteers were instructed to “RELAX" until the next "READY" command.
180 they were given their summary statimtios (percent time-on-target
nd standard deviation score) for that trial. All volunteers tracked

n both directions (left-to-right and right-to-left).

LA AL I

Training. All groups received 4 days of training with the BLASER
imulator. The first and second training days were the same for all
roups. On thess days all volunteers received a total of 54 tracking
triall (Day 1: twenty-two 1-mir triale; Day 2: thirty=two 15=8a0
ltrials) with their dominant (right) eye. Under this paradignm, all

olunteers tracked the target for half the trials under the brighi-
amblent-11ght condition and half under the dim-anblent-light
condition. All groups received 32 tracking triamla of 15 sec cach under
lthe two light conditions on treining days % and 4. The aequence of
switching eyes and the direotion of the target were varied according
‘to the experimental design. The total training of Groups 2 and 3 was
equivalent,
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Group ! (Control) Sighting with dominant (right) eye only;
target moved left-to-right on odd trials and right-
to-left on even trials.

Group 2 Sighting with right eye and then with left eye,
alternating every 2 trials (a total of 8 trials per
eye for cach ambient light condition). Right eye
tracked target moving left-to-right and returning
right-to-left; then volunteer used left eye to
track target in both directions.

Sroup 3 Sighting first with right eye then with left eye
within each trial. Volunteer switched from
sighting eye in response to auditory cue (clicking
sound of Uniblitz shutter) 5 to 7 sec into each 15-
sec trial. Target moved left-to-right during odd
numbered trials and right-to-left during even
numbered trials in both ambient light conditions.

Test Day. On the test day each volunteer was required to track
under 2 lighting conditions (bright and dim light). The sessions were
divided into 16 trials for each light condition. The volunteers were
told that an unspecified number of flashes could occur at any time and
were instructed to switch eyes when a flash occurred. Fach volunteer
was given a total of 4 flash trials during the experimental session (2
flash trials under each ambient light condition).

Test Scores, Statistical Design & Analysis. Each flash trial was
divided into 3 periods based on a visual inspection of the time series
plots of the aiming data. The first period was 2.5 sec before the
Flash and was designated as the sighting-dominant eye baseline. The
midile period was 2.0 sec immediately after the flash and was labeled
flash disruption interval. The third period, labeled the non-dominant

rye baseline, was 2.5 gec after the flash disruption interval. An
ncquistion period and trial termination period accounted for the other
& sec of the 15-sec period.
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Horiszontal and vertical RMS error scores were collncted with the
BLASER simulator. Horisontal root mean square (RMS) error scores were
used in the Analysis of Variance (ANOVA) to evaluate the tracking
period before and after the flash disruption periods. RMS scores were
computed from the following equation:

VZ(x; - X0)2/N

Where: X; = location of the crosshairs
X0 = central aiming point
N = qﬁmber of éample points

Horizontal RMS error scores describe how well a tracker is able to
keep the vertical crosshair of the reticle over the target patch. This
task, in its present configuration, is composed mainly of a strong
horizontal component. Therefore, only the horizontal RMS data will be
presented. The vertical RMS data, as expected, were highly similar,
but uniformly lower. (Additionally, while SD error scores were
calculated and an ANOVA run on these scores, that data also will not
be presented. The SD ANOVA results were identical to the RMS ANOVA
results. The RMS scores yielded a higher value than SD error scores
due to the use of a previously defined mean aiming point. The SD
error scores were based on an operator-defined mean aiming point.)

Maximum error scores were also generated on-line by a point-by-
point comparison of the data for each trial. The maximum error is =«
good indicator of the magnitude of the flash effect (13). These
scores were converted to absolute values, averaged across subjects,
and recovery curves plotted. The maximum absolute error scores
reflect the largest excursion from the center of the aiming patch,
without respect to the the direction of the excursion (12ad vs 1ap).

The sighting-dominant cye baseline period wng annlyzed with n
% (group) X 2 (light level) X 2 (direction) ANOVA. The flash
disruption interval and non-sighting/non-dominant eye baseline were
analyzed with a 3 (group) X 2 (light level) X 2 (flush order) X 2
(direction) ANOVA. The flash order factor was included to determine
if performance was affected by the ambient light level wherc tne
tracker experienced his first flash. Order 1 was bright-ambient Llight
trials followed by dim-ambient light trials (B/D) and Order 2 the
opposite (D/B). The direction main effect refers to the direction the
target was traveling (i.e. left-to-right or right-to-left).

The ANOVAs were performed with BMDP Statistical Software progran
4V (14). This program includes a general purpose snalysis of varianee
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which provides both univariute and multivariate analyses, and iucludes
repeated measures, split-plot, and changeover designa. In the preseat
analyass group and order weére treated as betwesn-group factors. Light
lavel and direction were treated as within-group fac 5. The ANOVA
treanted the model ams n factorial design with repeate. iesasures. The
0,05 level was used for determining aignificance in ali cases.

RRSULTS

Sighting-Dominant Eye Bassline. The 3-way ANOVA performed on the
N horizontal RMS error acoras to mssess the effects of training on the
- aightlng-doainant eye indiocated that group and direction main sffects
ware not significant, P(2,21)=0,02, P>0.05, and F(1,21)=0,07, P>0.05,
respactively. As expected, due to the increased difficulty in
i{moeking parformance under the dim-ambient light condition, the light
invel main effact was significant F(1,21)=18.77, P<0.001. These
rosulta indieate that thare were no significant differences among the
sroupa at the snd of the truining perlod.
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FEffects of Training on the Flash Disruption Interval. Figures !
und 2 dapiet the mean maximum herizontal error scorea for the three
Amroups under the bright and dim-ambdbient light conditions,
runpectlively. Rach figure presents the mean sighting-dominant eye
hauseline, flash disruption interval and non-sighting eye baseline
prrioda for each group, During both baseline periods little
difterences were exhiblted among the groups. However, during the
flunh disruption interval the data indiocated some sapect of the
trnining received by Groun % significantly reduced the magnitude of
the maximum exoursion from the ceuter of the targat.

T™he 4=way ANOVA performed on the maximum absolute error acores to
agseno these offects confirmed the differences observed in Figures 1
and 2, The ANOVA ravealed aidgnificant main effect for both group and
lirnt Yevel, F(2,18)=5,3%, P<O.0% and F(1,18)=7.,12, P<0.09,
reapactively, No slgnificant effects were found for the main =2ffeqt of
order and direction, F{1,18)«2.42, P>0.05, and F(1,18)=2.82, P»0.05,
renpectively, or any interaction containing order or directliomn.

Fffects of Training on the Non-3ighting Eye Baseline. The 4-way
AROVA was performed on the horlsontal RM3 error scores to nssesa the
afrotn of the truining regimen on the non-sighting aye. The ANOVA '
ravaaled that the main effect for group was not significant
B(»,18)=1.36, P>0.05. However, the main effect for direction nearly
nchiaved aignificance, F{1,18)=1.44, P=0.08. Light level was
sipnificant, F(1,18)=19.51, PL0.001. Also, order was significant,
F(1,14)=5,03, P<O,05, Theee results indicanted that significant
ditferances existod bhotween trackers, depending on whether they
exprrienced their first flash under the bright or dim ambient light

condition.
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DISCUSSION

A single full-field green strobe flash produced significant
disruption of pursuit tracking performance under both bright and dim-
ambient light conditions. The flash subtended approximately an 119
field of view. During the flash disruption period when the target was
completely obscured due to flash blindness, the trackers switched from
the sighting-dominant eye to the non-dominant eye and resumed
tracking. Under dim-ambient light conditions where the trackers were
partially dark-adapted, horizontsl MAE scores were significantly
higher than during the bright-ambient light trials. RMS error scores
under the dim-ambient-light condition were also higher than during the
bright-umbient-light condition. Previous BLASER simulator studies
(12,13,15) provided similar results with respect to light level and

- full-field flash.

The results of the ANOVAs performed on the dominant eye and non-
dominnant eye baselines showed that hoth group and direction were not
significant. This indicated that dvring the dominant eye baseline the
performance Jevel before the flash disruption interval was the same
for nll groups. During the non-dominant eye baseline, this indicated
that the groups had achieved approximately the same level of recovery
at the end of each trial. However, the level of recovery was not
cqual to the dominant eye baseline performance level.

During the dominant-eye baseline period, target direction showed
no statistical significance. However, during the non-dominant eye
buseline we anticipated that target direction would be statistically
significant. Our assumption was based on the head movements involved
in eye-switching while performing pursuit tracking tasks. When the
turget moves to the right, body motion and eye-switching are rightward
motions. Since the head motion "follows" the direction of travel and
body motion, the eye-switching movement is smooth and easy for the
right-eye dominant trackers. When the target moves to the left, body
motion is the same; however, the eye-switching process invloves a
richtward head motion %o align the ron-dominant eye with the ocular.
The Jegree of difficulty may be higher for a target travelling to the
left. TFor left-eye dominant trackers the leftward nmotion of the
target nnd body would facilijtate smoother eye-switching than the
rightwnrd moltion of the target and body. OQur data showed a
probability of aignificance (P=0.08) but 4id not reach the level of
confidence we set (P<0.0Y).

Thin study utilized n full-field flash to elicit a startle
reaponse of o magnitude such that the operator reacted by pulling his
head nwny Trom the eyepiece. This reaction facilitutes eye switching.
Tnis Flash wos nnalagous to exposing the collecting aperture of the
masnifying optics to a CO, laser., The subsequent reradiation and
fiash effocta, oxcept for the color of the flash, would be gimilar to
thee flanh ueed in Lhiis atudy. Smaller flasheo’ (100 micron retinal
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‘energy density. pulse duration, and number of pulmes. Theme Puctors
may produce effects much more functionally disrupting thun thoao

producsd by a broad-band source. T1f these factors Aid not produse uy

~large ‘& ntartle- response ms reported in this  study, the operutor muy
be able to retain visual contact with the turget (13). The reduted

startle response could,” in turn, reduce error soores and deoreuse tho

maximu deviation when the operator switches eyes, ‘
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CONCLUSIONS AND RECOMMENDATIONS

-
P,

. . Qurrent training regimens do not, typically, epecify eye cholce.
Configuration of the hardware may determina the eye the operator mumt
use. Training operators of monocular optieal devices to awltch from
the dominant eye to the non-dominant eye reprepents a posnible
soluticn to the immediate effects of flash exposure - flash blindneaa.
With this training the operator would be able to somplete the minaion.
These data suggeat thut if the flash occcurred sarly in the tracking
phase of a firing mission moldiers, after n short dimruption period,
would be able tp re-mcquire the target and hit the target If they wore
trained with thims proaedure.
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APPENDIX, S8creening of Test Subjects
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SCREENING OF 'TEST SUBJECTS

To simplify the interpretation of the initinl datn, the following
criteria must be met by each subject:

a. Corrected acuity of 20/20 or better in each eye tested at both
near (30 cm) and distance (6m).

b. Normal color vision as manifested by a parfect score on the
identification of symbols in the first 21 plates of the Ishihara Test
for Color-Blindness (Kanchara Shuppan Co., Tokyo, Japan, 1969).

c. Dominance testing - Volunteers must be judged to right-eye

dominant in accordance with the tests outlined below.
TESTS FOR OCULAR DOMINANCE

TEST I. THE CARD TEST

Three cards 7.6 cm x 23 cm. One is covered with black paper, one
with blue, and one with green. In the center of the green card is u
- round red spot, on the black a gold spot and on the blue a red spot.
The spots are the size of the end of an unsharpened pencil. Three
other cards, of the same color, 6.0 ¢cm x 17.5 cm, in the center of
which there is a round hole of a size through which a round pencil may
be inserted snugly.

Directions: The examiner takes the black card with the hole in
the center and holds it momentarily about six or eight inches in front
of his eyes and says at the same time, "I want you to hold this curd
in both hands and look through this hole." He then hands the curd to
the examinee. The examiner then picks up the black card with the gold
spot and holds it in front of his face just below his eyes so that the
spot is about even with his nose. The examiner then instructs the
examinee to look at the spot first and then bring the card up in front
of his face about gix or eight inches in front of his eyes keceping
both eyes open and look at the spot through the hole. Repeat with the
remaining two cards. Record the sighting eye for euch cord. The score
is not cnunted on the firat card since it Is used to get the exnminece
adjusted to the test.

Appendix
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TEST Tl. THE BOX TEST

A5 x7x12 cm box is made out of cardboard. The ends are left
open, Through the shorter distance of one end was inserted a black
pipe cleaner and through the other end a white pipe cleaner. This
made the pipe cleaners 9.6 cm apart.

Directions: Hold the box about six or eight inches in front of
your face using both hands without definitely aligning it with either
eye. Tell the examinee to line up the black string with the white
string keeping both eyes open. Record the sighting eye and repeat the
test but turn the box aound so that the opposite string is facing the
examinee.

THST 1lI. THE POINTING TEST
No equipment necessary.

Directions: The examinee should be seated approximately 3 feet in
front of the examiner. Instruct the examinee to point a your nose.
Record vhich eye the finger is aligned with. Repeat the above step,
but have the examinee use the other hand. Repeat this twice so you
have two scores for the right hand and two scores for the left hand.

Appendix  (concluded)
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